degrees (Syracuse et al. 2010 ) has been assumed for sections south of the Marathon FZ in order to extrapolate ages west of the trench. Plate dip was considered negligible for age extrapolation beneath the northern sections where the fracture zones are approximately parallel to the trench.
GSA Data Repository 2016333
Freymuth et al. Tracing subducted black shales in the Lesser Antilles arc using molybdenum isotope ratios Figure DR2 . Radiogenic isotope compositions of northern and southern Lesser Antilles arc lavas. Fig. DR1 . Large symbols are from this study (Table   DR1 ), small symbols are for previously published data (georoc.mpch-mainz.gwdg.de/). Open symbols in the inset are for samples from Martinique, closed symbols are for samples from other islands. (h) Bulk DSDP Site 144 sediment composition is the average for the different sediment units weighted by their sediment thickness. For this purpose, DSPD Site 144 Unit 3 (comprising OAE 2 and OAE 3) has been assumed to be made of 50% black shales and 50% sediments similar to those of unit 2, as indicated by the stratigraphic variation in total organic carbon content in this unit (Erbacher et al., 2004) . Unit 4 has been assumed to be similar in δ 98/95 Mo to unit 2 because both are dominantly made of marl. Average isotope ratios were additionally weighted by the concentration of the respective element in the sediment unit.
Symbols indicate different islands as defined in

Analytical methods
Mo isotope ratios and Mo concentrations were measured using a 97 Mo double spike following the methods decribed in Freymuth et al. (2015) and Willbold et al. (2016) . Mo isotope ratios are reported relative to NIST 3134. The rock standards BHVO-2 and JB-2 were analysed together with the samples. BHVO-2 appears to be isotopically heterogeneous (see Willbold et al., 2016) and we therefore consider the replicate analyses of JB-2 more appropriate as a measure of external reproducibility. Powders used for Pb isotope analyses were leached in 6 M HCl for 1 hour at 100°C prior to dissolution in HF/HNO 3 . Pb was separated from the matrix on AG1-X8 resin using the approach of Strelow and Van der Walt (1981) further described by Galer (1986) (Baker et al., 2004) . Pb contamination has previously been described for Lesser Antilles arc lava samples (Thirlwall et al., 1996) . We therefore performed additional Pb isotope measurements on sample powders that were not previously leached. Pb isotope ratios measured on leached and unleached powders usually agreed within 1 %. For these samples we assume the Pb isotope ratios measured on leached powders to reflect magmatic values. Pb contamination of samples for which this was not the case was considered too severe for the leaching to fully remove the contaminant. These samples are reported in italics in Table DR1 and were not plotted in Fig. 2 . Mo isotope ratios in these samples are similar to those of other samples from the same islands suggesting that Mo was likely unaffected by contamination. We nevertheless took a conservative approach and did not include these samples in plots and the discussion.
